Introduction
Pneumocephalus is the presence of air or gas within the cranial cavity. It is usually associated with head injury, facial trauma, skull base tumours, postoperatively after neurosurgery or otolaryngology surgeries, in some cases of scuba diving. Rarely, it can occur spontaneously. Spontaneous pneumocephalus caused by a primary defect at the temporal bone level without association with pathological conditions is very rare, so far twenty four cases have been reported. Most of the cases were treated surgically except few without neurological deficit, were treated conservatively.
II. Case report
We report a sixty two years old gentleman, who presented with sudden onset of headache on bending down. He had rhinitis a week preceding this symptom. He was bending down whilst performing do-it-yourself (DIY) work and suddenly developed severe headache. It was unbearable and wasn't relieved by regular analgesics. There was no history of head trauma, surgery or ear infection. His neurological and otological examination was normal, there was no sinus tenderness. Examination revealed subcutaneous emphysema over his nape of neck. On investigations, his CT scan revealed pneumocephalus and hyperpneumatisation of occipital bone and atlas vertebra. The temporal bone was fluid free and there was no evidence of fracture or tegmen defect.
He was treated with emergency myringotomy and grommet insertion to decompress the pneumocephalus. His symptoms improved significantly after surgery. He was discharged home next day. Two months later he was reviewed in the clinic. During those two months he complained of headache occasionally which was not as severe as before and subsided without any medication. CT scan at follow up visit, revealed complete resolution of pneumocephalus. 
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III. Discussion
Pneumocephalus is defined as the presence of air or gas within cranial cavity. The first case report of pneumocephalus was in 1741 by Lecat. (1, 26) Its association with craniofacial trauma, neurosurgical or ontological procedures, (9, 14, 23, 24) otomastoiditis,(5) or skull base tumours (21, 27 ) is well known. Spontaneous pneumocephalus caused by a primary defect at the temporal bone level without association with pathological conditions or surgery is very rare. (26, 22, 28 ) So far twenty four such cases have been reported. Spontaneous pneumocephalusis accumulation of air intracranially (epidural, subdural, subarachnoid, intraventricular and/or intraparenchymal) without association with craniofacial trauma, ontological or neurological surgery, meningitis, otorhinological infections or skull base tumours. (29) Out of these twenty four cases, fourteen had extradural pneumocephalus, six were associated with pneumatocele (subperiosteal), five had intraparenchymal pneumocephalus, four with intraventricular and two had subdural pneumocephalus.
Six cases presented with more than one location of pneumocephalus. (1, 4, 8, 10, 12, 15, 16, 18, 20, 22, 26, 28, 29) Symptoms: The most common presenting symptom was severe headache. Other symptoms include aural fullness, otalgia, ear crepitations. Some cases presented with otorrhoea, meningeal signs, aphasia, vertigo, facial paralysis, visual changes, vomiting, fainting, paralysis, seizures. Majority of the cases had potential increased middle ear pressure produced by repeated valsalva, nose blowing, change in altitude, chronic cough, diving. (29) DOI: 10.9790/0853-1508091114 www.iosrjournals.org 13 | Page
Mechanism
For pneumocephalus to occur, a persistent negative intracranial pressure gradient or an extracranial positive pressure sourse is necessary.
1. Inverted soda bottle/Siphon effect: This could be observed in cases with low intracranial pressure due to dural leak or shunt placement, where CSF is replaced by air. (11, 16, 20, 28 ) Excessive loss of CSF creates a negative pressure gradient, this leads to air entry into intracranial cavity. If the brain substance is tightly adherent to dura at fistula site, air could bypass extracerebral spaces and penetrate the brain directly in the path of least resistance. (11,29) 2. Ball valve effect: This can occur in susceptible individuals, those with congenital defects of tegmen tympani or chronic hyperpeumatisation of mastoid air cells. With 'ball valve' effect air could get accumulated intracranially over a period of days to weeks. (11, 12, 19, 20, 26) Two pathological conditions must co-exist: A. Defect in temporal bone, B.Gradient of pressure between middle ear and intracranial space to allow the air to enter the cranium.(29) Valsalva's maneuvers or changes in ambient pressure result in passage of high pressure ir through the fistula. This results in increased intracranial pressure which leads to the dura and/or brain to obliterate the fistula, allowing collected air to be trapped. Constantly increased pressure because of Eustachian tube dysfunction or habit of performing Valsalva's maneuvers frequently may lead to hyperpneumatisation.(13) Defects in petrous bone might be common; as per Ahren et al, twenty one percent of autopsy specimens had a single defect and six percent had more than five defects. (2) Extradural pneumocephalus could develop if there is progressive separation between the dura and the bone. Nine out of thirteen cases were associated with repeated Valsalva's maneuvers, habit of excessive nose blowing and chronic cough. (29) This condition could also be associated with high-altitude activities such as flying and skiing, in presence of hyperpneumatisation of skull bone. (30) This type of pneumocephalus is more related to persistent trigger factor to force the air intracranially. Intradural pneumocephalus needs a dural defect in addition to bony defect. In only three out of eleven such cases a sudden increase of middle ear pressure led to pneumocephalus. The case reported by Markham had sudden change in altitude.(3) Goldman reported pneumocephalus associated with scuba diving. Singh reported one with Valsalva's maneuver. (6, 25) Other possible aetiologies could be minor head trauma in past, history of otomastoiditis, faulty embryogenesis leading to eningoencephalocele which produces arachnoid granulations and adhesions in tegmen tympani. (20.29) Spontaneous pneumocephalus and hyperpneumatisation of skull bone could be interrelated. One condition could lead to other, which was discussed only in two articles. (15, 30) Temporal bone and skull base pneumatisation commences before birth and continues until puberty. This process could vary leading to hyperpneumatisation. As per the skull base maturation process study by Madelaine and Elster, the occipitomastoid synchondrosis of the occipital bone and lambdoid and saggital sutures do not close until the teenage years and third generation, respectively. Patency of these sutures could lead to spread of air and hyperpneumatisation. (7, 30) Patients with hyerpneumatised skull base and temporal bone would be more prone to develop spontaneous pneumocephalus with sudden change in pressure gradient.
Treatment of spontaneous pneumocephalus is surgical decompression of accumulated intracranial air and repair the temporal bone defect to seal communication between intracranial and extracranial compartments. Most of the cases were treated by surgical closure of existing fistula using muscle flap, cartilage and bone wax. Cases with recurrence were managed by obliteration of Eustachian tube.(29) Two cases were managed without surgery along with patient education to avoid Valsalva's maneuvers or nose blowing habit to reduce recurrence. (16, 17) DOI: 10.9790/0853-1508091114 www.iosrjournals.org 14 | Page
Our case presented with extradural spontaneous pneumocephalus and hyperpneumatisation of basiocciput and atlas vertebra. Hyperpneumatisation could have caused by normal morphological variantion associated with his habit of forceful blowing of nose. Sudden strenuous activity caused positive pressure gradient pushing air forcefully intracranially. As no obvious tegmen defect was noted on CT scan as well as clinically there was no neurological deficit; successful treatment was achieved by surgical placement of tympanic tube.
IV. Conclusion
• Spontaneous pneumocephalus is very rare.
• This can't be ruled out in absence of neurological signs/symptoms.
• More common in patient with tegmen defect and hyperpneumatisation of skull.
• It is managed by decompressing the intracranial air and repair the tegmen defect.
• Patients with no neurological deficit can be successfully managed either conservatively or by minimal surgical intervention; if no obvious tegmen defect detected.
